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(54) Small light-source module and light-source unit 



(57) A small light-source module (1 0) has a module 
body (11) having a small single-point light source (18) 
with a limited light-emitting angle mounted thereto, and 
a reflective surface (12) provided on the module body 
(11). The light axis (4) of the light source (18) is tilted 
with respect to the reflective surface (12), so as to cre- 
ate a substantially fan-shape projected light region on 
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the reflective surface. The outer contour of the reflective 
surface (12) is also substantially fan-shaped, and the 
reflective surface has a reflective pattern (13) for reflect- 
ing light emitted form the small single-point light source 
(18) as parallel light. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a small light- 
source module to which a small single-point light source 
such as an LED is mounted as a light source, and to a 
light-source unit constituted by an arrangement of a plu- 
rality of such modules. 

2. Related Art 

[0002] Light-source units using LEDs (light-emitting 
diode) have come to be used in vehicles as brake 
lamps. In this application, because the light-emitting 
angular range of an LED is limited when it is packaged, 
it is necessary to use a large number of LEDs to 
approach the condition of a light-emitting surface. 
[0003] Accordingly, it is an object of the present 
invention, in consideration of the above-noted condition, 
to provide a small light-source module capable of emit- 
ting light that is close to a surface light source with as 
large a surface as possible, using one small single-point 
light source such as an LED having a limited light-emit- 
ting angular range, and to provide a light-source unit 
that, by using such a small light-source module, is capa- 
ble of providing surface light emission with a large sur- 
face area, while using only a small number of light 
sources. 

SUMMARY OF THE INVENTION 

[0004] To achieve the above-noted objects, a first 
aspect of the present invention is a small light-source 
module having a small single-point light source emitting 
light over a prescribed light-emitting angular range and 
a reflective surface, the small single-point light source 
having a light axis that is tilted with respect to the reflec- 
tive surface, and the outer contour of the reflective sur- 
face being substantially fan-shaped, so as to 
correspond to a projected light region produced on the 
reflective surface by the small single-point light source, 
the fan-shaped reflective surface being provided on the 
body of a substantially fan-shaped module, the small 
single-point light source being mounted to the module 
body, and the reflective surface having thereon a reflec- 
tive pattern that reflects the light emitted from the small 
single-point light source as parallel light 
[0005] By causing the light form the small single- 
point light source to strike the reflective surface at an 
inclination thereto, it the reflected light over a large fan- 
shaped surface. Therefore, when using a small single- 
point light source such as an LED having a limited light- 
emitting angular range as a light source, it is possible to 
produce a condition that is close to surface light emis- 
sion over as large the maximum surface area possible, 
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thereby enabling a reduction of the number of light 
sources with respect to the light-emitting surface area. 
Furthermore, because it is possible to impart a certain 
directivity while broadening the light-emitting surface, 
5 this arrangement is suitable for use in brake lamps for 
vehicles, for example. 

[0006] A second aspect of the present invention is a 
variation on the first aspect, wherein the small single- 
point light source is provided on an inside surface of the 

w module body, and wherein the reflective surface is inte- 
grally provided in an inner surface of the module body, 
the reflective pattern being provided as a surface pat- 
tern on the inner surface of the module body. 
[0007] In this aspect of the present invention, 

15 because the reflective surface is provided on the inner 
surface of the module body, this arrangement is suitable 
for the case in which the module body is made of a 
transparent material. Furthermore, because the reflec- 
tive pattern is provided as a surface pattern integral to 

20 the inner surface of the module body, the task of making 
the pattern separately and then affixing thereto. 
[0008] A third aspect of the present invention is a 
variation on the first aspect, wherein the small single- 
point light source is provided on an inner surface of the 

25 module body, the reflective surface is provided on an 
outer surface of the module body, which is made of a 
transparent material, and the reflective pattern is inte- 
grally formed in an outer surface of the module body. 
[0009] The module of the third aspect is made when 

30 the module body is made of a transparent material, in 
which case because the reflective pattern is integrally 
formed in the outer surface of the module body, it is pos- 
sible to provide a lens or the like on the inner surface. 
Additionally, by providing the reflective pattern on the 

35 outer surface, processing is facilitated. 

[0010] A fourth aspect of the present invention is a 
variation on the third aspect, wherein an array of small 
lenses is provided on the inner surface of the module 
body. 

40 [0011] Because the module has an array of small 
lenses on the inner surface of the module body, light 
that reaches the reflective surface and light after reflec- 
tion can be collected or dispersed by the lenses, thereby 
enabling the production of a condition that is closer to 

45 surface light emission. 

[0012] A fifth aspect of the present invention is a 
variation on any one of the first to the fourth aspects, 
wherein reflective surface comprises a concave curved 
surface with respect to the small single-point light 

so source, and wherein a reflective pattern is formed that is 
constituted by a multiple-step parabolic surface for mak- 
ing the reflected light parallel light. 
[0013] In this module, because the reflective sur- 
face is a concave surface, it is possible to capture all the 

55 tight from the light source, and possible to increase the 
reflection efficiency. By using a reflective pattern that is 
a mutliple-step parabolic surface, it is possible to 
achieve uniform directivity in the reflected light, even 
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with a compact module body. 

[0014] A sixth aspect of the present invention is a 
light-source unit having a plurality of light-source mod- 
ules having disposed therein a small single-point light 
source according to any one of the first to the fifth 5 
aspects arranged in a radial pattern within a plane, so 
that the narrowed ends of the module bodies thereof 
face toward the inside of the unit and the opposite 
broadened ends of the module bodies thereof face 
toward the outside of the unit, this arrangement being 10 
integrally mounted in a round housing. 
[0015] In this light-source unit, by using small light- 
source modules having outer shapes that are substan- 
tially fan-shaped, and arranging the modules in a radial 
pattern within a round housing, it is possible to achieve is 
compactness and produce a round surface light emis- 
sion with a high light intensity. 

[0016] A seventh aspect of the present invention is 
a light-source unit having a plurality of light-source mod- 
ules having disposed therein a small single-point light 20 
source according to any one of the first to the fifth 
aspects arranged in a radial pattern within a plan, so 
that the narrowed ends of the module bodies thereof 
face toward the outside of the unit and the opposite 
broadened ends of the module bodies thereof face 25 
toward the inside of the unit, this arrangement being 
integrally mounted in a round housing. 
[0017] In this light-source unit, by arranging the 
substantially fan-shaped modules in a circle with the 
opposite orientation from the sixth aspect, it is possible 30 
to achieve a distinctive design, which when used as a 
signaling light is highly visible, thereby improving safety. 
[0018] An eight aspect of the present invention is a 
light-source unit having a plurality of light-source mod- 
ules having disposed therein a small single-point light 35 
source according to any one of the first to the fifth 
aspects arranged vertically in a linear pattern, wherein 
the narrowed ends of the module bodies thereof face in 
the same transverse direction, this arrangement being 
integrally mounted in a rectangular housing. 40 
[0019] In this light-source unit, by arranging the 
small light-source modules linearly, a linear design is 
achieved in which it is possible to produce surface light 
emission with a large surface area and high light inten- 
sity., making the arrangement suitable for such applica- 45 
tions as a brake light of a vehicle. 
[0020] A ninth aspect of the present invention is a 
light-source unit having a plurality of light-source mod- 
ules having disposed therein a small single-point light 
source according to any one of the first to the fifth so 
aspects arranged in a linear pattern, wherein the nar- 
rowed ends and the opposite broadened ends of the 
module bodies thereof alternate in orientation along the 
linear arrangement, this arrangement being integrally 
mounted in a rectangular housing. 55 
[0021] In this light-source unit, similar to the eight 
aspect, by arranging the small light-source modules lin- 
early a linear design is achieved in which it is possible to 



produce a surface light emission condition. Additionally 
in this aspect, by alternating the orientation of the nar- 
rowed and broadened ends of the modules, it is possi- 
ble to achieve a dense layout of the modules, thereby 
making this arrangement suitable for use as a high- 
mounted brake light in a vehicle. 

BRIEF DESCRIPTIONS OF THE DRAWING 

[0022] The above and further objects and novel fea- 
tures of the present invention will more fully appear from 
the following detailed description when the same is read 
in conjunction with the accompanying drawings, in 
which: 

Rgs. 1 A, 1 B and 1 C are drawings showing a small 
light-source module according to a first embodi- 
ment of the present invention, Fig. 1 A being a plan 
view, Fig. 1B being a side elevation, and Fig. 1C 
being a cross -sectional view along the cutting line 
Ic-lc shown in Fig. 1 A; 

Rgs. 2A and 2B are drawings showing the concep- 
tual configuration of an embodiment of the present 
invention, Fig. 2A being a plan view, and Fig. 2B 
being a side elevation; 

Rgs. 3A and 3B are drawings showing a light- 
source unit according to the first embodiment of the 
present invention, Rg. 3A being a plan view, and 
Rg. 3B being a cross-sectional view along the cut- 
ting line lllb-lllb shown in Fig. 1 A; 
Rg. 4 is a plan view showing a light-source unit 
according to a second embodiment of the present 
invention; 

Rg. 5 is a plan view showing a light-source unit 
according to a third embodiment of the present 
invention; 

Rg. 6 is a plan view showing a light-source unit 
according to a fourth embodiment of the present 
invention; and 

Rgs. 7A, 7B, 7C and 7D are drawings showing a 
light-source module according to a fifth embodi- 
ment of the present invention, Fig. 7A being a plan 
view, Fig. 7B being a side elevation. Fig. 7C being a 
cross-sectional view along the cutting line Vllc-Vllc 
shown in Rg. 1A, and Fig. 7D being a cross-sec- 
tional view along the cutting line Vlld-Vlld shown in 
Rg. 7A. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0023] Embodiments of the present invention are 
describe in detail below, with references made to rele- 
vant accompanying drawings. 

[0024] Figs. 1A, 1B and 1C show the configuration 
of a small light-source module according to a first 
embodiment of the present invention, in which one LED 
1 8 is small single-point light source is mounted as a light 
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source to a module body 1 1 . 
[0025] The module body 11 has the shape of a 
shallow shell, the inner bottom surface of which is a con- 
cave curved surface with a downward slant from the 
broadened end 10B to the narrowed end 1 0A of a fan 5 
shape, wherein a substantially fan-shaped reflective 
surface 12 is provided on the concave curved inner bot- 
tom surface so as to correspond to the shape of the 
module body 11. The LED 18, which emits a light H1 
over a prescribed angular range toward the reflective w 
surface 12, is provided on the narrowed end 10A of the 
module. An LED mounting part 16 is provided on the 
narrowed end 10A of the module body 11, the LED 18 
being mounted thereto via an intervening bracket 17. 
[0026] The reason for making the module 1 1 fan- is 
shaped is described below, with reference to Figs. 2A 
and 2B. 

[0027] In Figs. 2A and 2B, the reference numeral 1 
denotes an LED, 2 is a reflective surface, 3 is a line nor- 
mal to the reflective surface 2, 4 is a light axis, 5 is a pro- 20 
jected light region on the reflective surface 2 of the light 
from the LED 1, 61 is the tilt of the light axis 4 with 
respect to the normal line 3, G2 is the light-emitting 
angle of the LED 1 , and L is the distance between the 
reflective surface 2 and the LED 1 . 25 
[0028] If the light from the LED 1 is caused to strike 
the reflective surface 2 head-on (that is, if 91=0), the 
pattern of projected light will be round. If, however, the 
light axis is tilted (that is, if ei is not 0), the projected 
light region 5, as shown in the drawing, will be a shape 30 
that is close to that of fan, and the projected light surface 
area will increase. 

[0029] Given the above, the reason that the module 
1 0 is made fan-shaped is to achieve the best efficiency 
in extracting the reflected light over as wide a surface 35 
area as possible, by matching the outer contour shape 
of the reflective surface to the substantially fan-shaped 
projected light region 5. 

[0030] Because by merely making the reflective 
surface fan-shaped and tilting the light, however, the 40 
light would scatter, in the module 10 shown in Fig. 1 A, a 
multiple-step parabolic surface is formed as the reflec- 
tive pattern 13, so that the light H1 from the LED 1 is 
reflected as parallel light H2. In this case, the reflective 
pattern 13 is integrally formed in the module body 11, 45 
and a metallic reflective film is formed thereonto, 
thereby forming the reflective surface 12 having the 
reflective pattern 1 3. 

[0031] Mounting tabs 14 and 15 for the broadened 
end 10B and the narrowed end 10A, respectively, are 50 
provided on the outer surface of the module body 1 1 . 
[0032] According to a small light-source module 10 
configured in this manner, it is possible to reflect the 
light from the LED 1 8, which has a limited light-emission 
angle, in a condition close to surface light emission, 55 
over the maximum surface area possible. Furthermore, 
it is possible to impart a degree of directionality, while 
broadening the light-emitting surface. By using a fan 
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shape, it is possible to lay out a large number of the 
modules within a plane, thereby enabling production of 
light-source units having various light-emitting patterns. 
[0033] Figs. 3 A and 3B show a light-source unit M1 
of the first embodiment fabricated using the above- 
noted module 1 0. The light-source unit M1 shown in Fig. 
3A has a plurality of small light-source modules 10 
arranged radially in a plane, with the narrowed ends 
1 0A thereof having the LED 1 8 facing the inside (center) 
of the unit, and the opposite broadened ends 1 0B facing 
the outside (periphery) of the unit, this arrangement 
being integrally mounted to a round housing 21. 
[0034] In this configuration, with fan-shaped mod- 
ules, it is possible to dispose the modules 10 close 
together, thereby achieving surface light emission with 
high intensity. 

[0035] As shown in Fig. 3B, bosses 22 and 23 are 
provided so as to protrude concentrically form the inner 
bottom part of the round receptacle housing 21 , and the 
mounting tabs 14 and 15 are screwed to these bosses 
22 and 23 so as to mount and arrange the modules 1 0 
along the periphery. In Fig. 3B, the reference numeral 
25 denotes an inner panel supported by an annular step 
24 formed along the inner periphery of the opening of 
the housing 21, and 26 denotes a spacer inserted 
between an outer lens 27 and the inner panel 25. 
[0036] Is possible to combine modules 10 in a vari- 
ety of other forms. 

[0037] For example, a light-source unit M2 accord- 
ing to a second embodiment shown in Fig. 4 has an 
arrangement of modules 10 that is the opposite of that 
shown in Fig. 3A. That is, the plurality of modules 1 0 are 
arranged radially in a plane in a round housing 21 B. with 
the narrowed ends 10A thereof facing the outside and 
the broadened ends 1 0B facing the inside, this arrange- 
ment being integrally mounted in the round housing 
21B. 

[0038] According to this light-source unit M2, by 
adopting an orientation of fan-shaped modules 10 that 
is opposite that of the earlier-described arrangement, it 
is possible to produce a distinctive light emission 
design. 

[0039] In a light-source unit M3 according to a third 
embodiment of the present invention, shown in Fig. 5, 
modules 10 are arranged linearly in a vertical direction, 
with the narrowed ends 10A thereof facing in the same 
transverse direction, this arrangement being integrally 
mounted in a rectangular housing 21 C. 
[0040] In an light-source unit M4 according to a 
fourth embodiment of the present invention, modules 1 0 
are arranged linearly in a vertical direction, with the ori- 
entation of the narrowed ends 1 0A and the broadened 
ends 10B thereof alternating, this arrangement being 
integrally mounted in a rectangular housing 21 D. 
[0041] The light-source units M3 and M4 use linear 
arrangements of the modules 10, thereby enabling pro- 
duction of surface light emission with a linearly arranged 
design. In particular in the case o the light-source unit of 
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Fig. 6, it is possible to achieve a dense layout of the 
modules 10, thereby enabling surface light emission 
with a high intensity. 

[0042] Figs. 7A, 7B, 7C and 7D show a small light- 
source module 50 according to a fifth embodiment of 5 
the present invention. 

[0043] Whereas the module 10 described above, 
assuming a module body 11 made of a transparent 
material, has a reflective surface 12 formed on the inner 
bottom surface of the module body 1 1 , in the module 50 10 
according to the fifth embodiment, a module body 51 is 
formed by a transparent resin, and a reflective surface 
52 is formed on the outer bottom surface of the module 
body 51 , and a reflective pattern 53 is integrally formed 
on the outer bottom surface as a multiple-step parabolic is 
surface. Small lenses 59 are formed in an array on the 
inner bottom surface opposite the LED 1 8. 
[0044] The module 50, by integrally forming a 
reflective surface 53 on the outer bottom surface of the 
module body 51 , enables the provision of an array of 20 
small lenses 59 on the inner bottom surface. Therefore, 
light reaching the reflective surface 52 or light after 
reflection can be collected or dispersed by the small 
lenses 59, enabling the production of a condition that is 
closer to surface light emission. Additionally, because 25 
the reflective pattern 53 is on the outer surface, it pro- 
vides the advantage of facilitating processing. 
[0045] In the case of the small light-source module 
50 as well, by appropriately arranging the positioning of 
the nan-owed ends 50A and the broadened ends 50B of 30 
the module 50, it is possible to fabricate various light- 
source units such as shown in Fig. 3A to Fig. 6. 

Claims 

35 

1. A small light-source module comprising: 

a module body; 

a small single-point light source mounted to the 
module body having a prescribed light emis- 40 
sion angle range; and 

a reflective surface provided on the module 

body, 

wherein 

a light axis of the light source is tilted with 45 
respect to the reflective surface, thereby pro- 
viding a substantially fan-shaped projected 
light region of the light source onto the reflec- 
tive surface, 

an outer contour of the reflective surface being so 
substantially fan-shaped, in correspondence to 
the projected light region, 
the substantially fan-shaped reflective surface 
of the module body having a reflective pattern 
for reflecting light emitted from the small single- 55 
point light source as parallel light. 

2. A small light-source module according to claim 1, 



wherein 

the small single-point light source is disposed 
on an inner surface of the module body, and 
the reflective pattern is integrally formed in the 
inner surface of the module body. 

3. A small light-source module according to claim 1 , 
wherein 

the small single-point light source is disposed 

on an inner surface of the module body, 

the module body is transparent, 

the reflective surface is disposed on an outer 

surface of the module body, and 

the reflective pattern is integrally formed in the 

outer surface of the module body 

4. A small light-source module according to claim 3, 
further comprising: 

an array of small lenses formed on an inner 
surface of the module body. 

5. A small light-source module according to claim 1, 
wherein 

the reflective surface is a concave curved sur- 
face with respect to the small single-point light 
source, and 

the reflective pattern is formed as a multiple- 
step parabolic surface formed on the concave 
curved surface. 

6. A light-source unit having a plurality of small light- 
source modules according to claim 1 , comprising: 

a round housing; and 

a plurality of small light-source modules inte- 
grally mounted in the round housing and dis- 
posed radially in a plane therein, wherein 
a narrowed part of the modules having the 
small single-point light source disposed thereat 
faces a center of the housing, and an opposite 
broadened part of the modules faces an outer 
periphery of the housing. 

7. A light-source unit having a plurality of small light- 
source modules according to claim 1 , comprising: 

a round housing; and 

a plurality of small light-source modules inte- 
grally mounted in the round housing and dis- 
posed radially in a plane therein, wherein 
a narrowed part of the modules having the 
small single-point light source disposed thereat 
faces an outer periphery of the housing, and an 
opposite broadened part of the modules faces 
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a center of the housing. 

8. A light-source unit having a plurality of small light- 
source modules according to claim 1 , comprising: 

a housing; and 

a plurality of small light-source modules inte- 
grally mounted in the housing, wherein 
the plurality of modules are linearly arranged 
and oriented so that the narrowed part of the 
module bodies having the small single-point 
light source face the same direction. 

9. A light-source unit having a plurality of small light- 
source modules according to claim 1 , comprising: 15 

a housing; and 

a plurality of modules small light-source mod- 
ules integrally mounted in the housing, wherein 
the plurality of modules are linearly arranged 20 
and oriented so that the narrowed part of the 
module bodies having the smai! single-point 
light source and the opposite broadened part 
thereof alternate in direction. 

25 
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FIG.2A 



FIG.2B 




INSDOCID- <EP 1 094271 A2_l_> 



8 



EP 1 094 271 A2 



FIG.3A 




3NSDOCID: <EP 1094271 A2_l_> 



EP 1 094 271 A2 




MSDOCID" <EP 1094271 A2J_> 



EP 1 094 271 A2 





FIG.7C FIG.7D 
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